{Extracted Translation of References) 



Cited Reference 1 

Japanese Patent Application Laid Open Publication No. 9-306182 

published on Nov. 28, 1997 
Japanese Patent Application No. 8-1 16573 

filed on May 10, 1996 
Applicant: Sony Corporation 
Inventor: Yamagishi, Michio 

Title: Non-Volatile Storage Device 

This invention relates to a non-volatile multilevel semiconductor memory such as 
EEPROM or flash EEPROM, having a rewrite unit for rewriting data into a memory cell for 
the second time when a change in the threshold voltage of a specific transistor is 
detected . 

FIG. 1 is a schematic block diagram of the essential part of a flash EEPROM in 
accordance with an embodiment of the present invention. 

The memory (2) has an array of memory cells (4) each of which consists of a memory 
transistor provided with a charge storage layer. The threshold voltage of each memory 
transistor is adjusted by varying the amount of electric charge injected into the charge 
storage layer. A detector (30) is triggered by a timer (32) to detect the fluctuation of 
threshold voltage of a specific transistor. A rewrite unit (34) rewrites the data into the 
memory cell for the second time when fluctuation is detected. 

FIG. 4 shows an example of distribution of threshold voltages of a mutilevel memory cell 
in which four allowed states are allocated in the range of possible threshold voltages, 

" A vth" designates forbidden ranges to be detected by detector 30, 

The present invention advantageously enables deterioration compensation of electric 
charge holding characteristic and to attain high integration and improves reliability of 
non-volatile storage. 
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